There is an increasing prevalence of urinary tract infection (UTI) caused by multiresistant gramnegative enteric bacilli such as extended-spectrum beta-lactamase as well as Gram-positive enterococci whose vancomycin-resistance can be as high as 25%. We report on a 68-year-old Caucasian female with a UTI caused by a vancomycin-resistant Enterococcus faecium, only tested to be susceptible to gentamycin, linezolid and daptomycin. Within a day after administration of the bactericidal daptomycin clinical and laboratory signs of infection regressed and graft function recovered. Our case suggests that daptomycin might be an effective alternative for UTI caused by vancomycin-resistant enterococci.
Background
Daptomycin is licensed in the USA and Europe for the treatment of complicated skin and soft tissue infections caused by gram-positive organisms, including both susceptible and resistant strains of Staphylococcus aureus, at a dose of 4 mg/kg daily. Additionally, it had been licensed for the treatment of various infections due to susceptible organisms, including serious and life-threatening Gram-positive infections, vancomycin-resistant enterococcal (VRE) infections and endocarditis with associated bacteraemia at 6 mg/kg once daily. Several studies also established dosing recommendations in patients undergoing various modes of renal replacement therapy [1] [2] [3] [4] [5] . Daptomycin is not only primarily (78%) excreted unchanged in the urine but also shows a favourable in vitro activity against Gram-positive uropathogens [6] , making it an ideal candidate to treat severe urinary tract infection (UTI). Despite the rising prevalence of vancomycin-resistant enterococci in patients with complicated UTI [7] , there is a paucity of clinical data on daptomycin in this clinical situation. Here, we now report the first case of successful UTI treatment caused by VRE using daptomycin in a renal transplant recipient with a complex medical history.
Case report
A 68-year old Caucasian female was admitted to the emergency room of our tertiary care hospital with rapidly progressing fever and hypotension. Upon arrival the malnourished patient (height 158 cm; weight, 46 kg; body mass index 18.4 kg/m 2 ) had a blood pressure of 88/56 mmHg and a heart rate of 110/min. She presented with nausea and dizziness, but was conscious (Glasgow Coma Scale 13). The remainder of the physical examination showed no significant pathological findings. Her past medical history was significant for kidney transplantation about 6 months prior to the admission due to underlying hypertensive kidney disease. She suffered from leucoencephalopathy as well as liver function impairment due to cirrhosis after longstanding alcohol abuse until 6 years prior to admission. Laboratory analysis was remarkable for increased inflammatory parameters [white blood count 22 000/µL, C reactive protein (CRP) 356 mg/L]. The patient had acute kidney injury of the renal graft. Her serum creatinine was 238 µmol/L when compared with the last available outpatient creatinine of 99 µmol/L 7 days before. Liver function test showed an increase in aspartate aminotransferase (143 U/L, upper limit 31 U/L) and alanine aminotransferase (124 IU/L, upper limit 34 IU/L). International normalized ratio was 1.25 indicating deteriorating liver function as well. Urinary sediment was positive for leucocytes (>20/view field) and erythrocytes (11-20/view field) without the presence of any casts. After transfer to our unit the initial antibiotic therapy was switched from meropenem to daptomycin (first dose 10 mg/kg body weight followed by 7.7 mg/kg doses). This was deemed to be prudent as the patient's last UTI, 4 months prior to this admission, was caused by a vancomycin-resistant Enterococcus faecium, tested to be susceptible only to gentamycin and linezolid. Although we wanted to avoid the former one due to its nephrotoxicity, especially in the state of acute kidney injury, the latter one was deemed inappropriate due to the impaired liver function, as the liver plays an important role in the elimination of the drug [7] . In another culture, persistence of a vancomycin-resistant E. faecium was confirmed (minimum inhibitory concentration: vancomycin 8.0 mg/ L; linezolid 0.5 mg/L). Unfortunately, daptomycin was not tested in this resistogram as, at that time, it was not part of the routine test panel. Over the subsequent 12 h the patient improved remarkably. The peak CRP declined rapidly and function of the renal graft improved over the 5-day therapy (Figure 1) . No adverse effects such as elevation of creatine phosphokinase were seen.
Discussion
UTI is the most common infection following renal transplantation, accounting for about half of all infectious complications in this patient population [8] . In the first month after transplantation, it contributes substantially to the bacteraemia-associated mortality of kidney allograft recipients. But even less severe UTI may worsen graft survival. Resistance to multiple antibiotics, including vancomycin, has increased in prevalence, particularly in infections involving E. faecium [9] , where the rate of vancomycin-resistance can be as high 10% in North America and 7% in Europe, varying in European countries [10] . Especially in patients with impaired renal function and concomitant hepatic dysfunction the management of UTIs caused by Enterococcus spp. has become challenging because of the limited therapeutic options available that almost exclusively consist of nephrotoxic or hepatically eliminated drugs. Our case as well as previous anecdotal reports suggest that daptomycin might be an effective alternative for UTI caused by vancomycinresistant enterococci as it is neither harmful for the kidney nor cleared by the liver.
